With the increasing availability of geograpbically referenced data in health research the time is ripe to review the use of particular geographical and spatial analysis techniques in ophthalmic research. Analysis of the geographical distribution of ocular diseases, particularly in Britain, has not had a high profile, but there are certain diseases, such as congenital eye malformations in children, where such analysis meth· ods are particularly appropriate. We review the data requirements and then a variety of analytical techni· ques, some of which partition geographical space into areal units (such as counties or electoral wards), others of which treat space as continuous. We conclude with some comments on software that is available for such analyses.
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Geographical epidemiology refers to the description and analysis of disease incidence in space. While the simple mapping of disease has a long and rich history have been subject to intensive research effort. Below, we review both data requirements and analytical methods for the detection of clusters and clustering.
In doing so we are adopting a 'spatial analysis' perspective; this means that we want to give prominence to the geographical configuration of the objects of study. In particular, we need to recognise that analysis of data in a spatial context does not simply mean applying standard, non-spatial statistical techniques. Typically, such techniques assume that observations constitute independent pieces of evidence. However, in studies where the observations are geographically located, we need to allow for the fact that disease incidence is likely to be spatially correlated; the incidence of ocular disease in one area, for example, will be broadly similar to that in nearby areas, but probably less similar to that in more distant areas. This kind of 'spatial correlation' (also known as 'autocorrelation') arises in many studies of the geographical incidence of disease; there is no reason to believe that eye disease is likely to behave differently.
SPATIAL DATABASES IN GEOGRAPHICAL EPIDEMIOLOGY
Before considering methods that can be brought to bear on the spatial analysis of ocular disease, we first consider the 'material' required; we pay less atten tion to the databases on disease (which will typically include diagnostic categories, age, gender, as well as treatment and so on), concentrating more on the data requirements for a spatial analysis. However, we first discuss the specific problem that has motivated the present review, and that brings a team of geographers, statisticians and ophthalmic surgeons together.
A Geographical Database on Anophthalmos and Microphthalmos
Our subsequent discussion of methods is motivated by a long-standing interest in geographical variations in the incidence of the rare conditions anophthalmos and microphthalmos. 
ANALYTICAL TECHNIQUES
We now consider some of the analytical techniques that spatial analysts find useful in applications of geographical epidemiology. The treatment is inevi tably brief, but references are given to more detailed accounts; in particular, a useful starting point is Bailey and Gatrell, 1 5 which also provides software with which to gain familiarity with the approaches we outline.
Area-Based Approaches
In this section we give a brief overview of some of the methods that may be brought to bear on a spatial analysis of eye disease if data are analysed by areal unit. Useful additional, and more detailed, descrip tions are provided elsewhere. 1 , 15 , 1 6
Given data on counts of disease incidence by area it is appropriate to derive rates by dividing these counts by the population at risk, age-sex standar dised where necessary. Such rates may be mapped in order to detect, visually, evidence of spatial pattern.
However, there are a number of problems and issues that arise. Among these, we consider first the assessment of pattern; and second the 'stability' of the estimated rates. But we should also recognise that fundamental cartographic issues arise in the visual representation of areal data; for example, the number of class intervals used to display the incidence rates, as well as the particular class If we wish to detect the locations of clusters, as opposed to clustering as an overall phenomenon, we need other methods. By 'cluster' we mean a localised aggregation of cases. We might undertake a purely inductive approach to the problem, screening different parts of a study region for evidence of such aggregations. This is the approach advocated by It is worth commenting that the approaches discussed in this section make some rather crude assumptions about human behaviour and mobility.
We have assumed that 'exposure' is adequately summarised by address at diagnosis. This will be acceptable for diseases with a short latency period, but in other cases, particularly for older populations, we shall need to recognise that people have individual migration histories and that address at A. C. GATRELL ET AL. 
CONCLUSIONS
In this paper we have sought to give an up-to-date account of the 'material and methods' that those working in ocular epidemiology should find appro priate for spatial analysis. We discussed the database requirements, particularly the way in which geogra phical information could be derived from postcoded data, but also commenting on a specific long-term study into the geographical incidence of anophthal mos and microphthalmos. We argued that a 
APPENDIX: DETAILS OF SOFTWARE AVAILABILITY
Here, we give further information and addresses if readers wish to seek further information on some of the software mentioned in the paper. There are many other available products on the market.
ARC/INFO
ARC/INFO is one of the leading proprietary GIS systems and is available for both PC and workstation environments, though the latter is recommended.
The command language is sophisticated and the software demanding, though 'add-ons' are available that aid the novice user. 
